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Abstract: 

PURPOSE: To reduce noise with wetting resistance maintained by positioning a lag 
groove which classifies a land part area in the land part area without an axial inside end 

15 reaching grooves in the peripheral direction, and forming at least one of the grooves in 
the peripheral direction by repeating an expanding width part and a contracting width part 
in the peripheral direction. CONSTITUTION: Treads 1 are partitioned in a land part area 
3 by grooves in the peripheral direction and both ends E of treads, and the land part area 
3 is classified in the peripheral direction by lag grooves 4. The lag grooves 4 are 

20 positioned in the land part area 3 without an inside end in the axial direction reaching a 
main groove 21 in the peripheral direction which partitions the land part area, and at least 
one of the grooves in the peripheral direction is formed by repeating an expanding width 
part 11 and a contracting width part 12 in the peripheral direction. It is thus possible to 
reduce noise with wet skid properties maintained. 
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[Scope of claims] 

[Claim 1] A pneumatic tyre where the sidewalls are connected, in a radial direction, with 
both ends of the cylindrical crown, with this crown having tread in contact with the road 
surface. There are three or fewer straight circumferential main grooves extending parallel 
5 to the tread.. The tread is partitioned in a contact area by circumferential main grooves 
and both ends of the tread, and the contact area is divided in the circumferential direction 
by lug grooves. The lug grooves are positioned in the contact area without an inside end 
in the axial direction reaching a circumferential main groove which partitions the contact 
area, and at least one of the circumferential main grooves is formed by repeating a wide 
10 section and a narrow section in the circumferential direction. 
[Detailed description of the invention] 

[Industrial field of use] The invention relates to a tyre that is able to maintain wet skid 
resistance whilst reducing noise. 
15 [0002] 

[Prior art] In recent years, particularly in the area of passenger cars, there have been 
advances in high performance, and, due to high level requirements for high speed and 
operational safety, there is a tendency towards flattened tyre section forms. It is known 
that, with the flattening of the tyre section, the expanded width of the tyre causes an 
20 expanded width of the tread, and, with poorer water drainage on wet roads, aquaplaning 
can occur at places with deep water even at relatively low speeds. 

[0003] In order to improve the water drainage in the case of flat profile tyres, four or 
more straight circumferential main grooves are arranged on the tread whilst, 
simultaneously, many sloping lug grooves intersect with the circumferential main 

25 grooves, making an independent block section structure preferable for use. The 
negativity ratio (the ratio of the part of the groove in contact with the ground) of this kind 
of block type tread has comparatively good water drainage. However, when cornering, 
the knocking noise on the road surface when the blocks come into contact with the 
ground can often cause a problem. 

30 [0004] In contrast to this, tyres exist which have both water drainage and noise 
characteristics, such as the example given in JP5-246214. On both sides of the tread of 
this tyre are many straight circumferential main grooves. Numerous sloping lug grooves 
extend from both sides of this tread and intersect with the aforementioned circumferential 
main grooves. As herringbone blocks are divided and converge at the centre of the tread, 

35 contact is made with the ground from the side at which the sloping lug grooves in the 
rotating direction converge. 
[0005] 

[Problems to be solved by the invention] With the aforementioned hemngbone tread, as, 
during driving, the rows of circumferential blocks gradually come into contact with the 

40 ground, the sound caused by the corners of the blocks is dispersed. As there can be no 
change in the source of the noise, consequently there is no way in which the sound levels 
can be decreased. In addition to this, the worsening of the sound from the air column 
resonance within the straight circumferential main groove causes problems. Air column 
resonance is related to sudden movement caused by external friction when, during 

45 contact with the ground whilst moving, part of the groove width is in contact and part is 
not. High frequency vibration occurs in the groove wall (and also the wall of the contact 
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area), that is the circumferential main groove in contact with the ground, namely the air 
in the column vibrates. This resonance causes a worsening in the noise. This invention 
takes the above problem as an example and aims to maintain wet skid resistance whilst 
reducing noise. 
5 [0006] 

[Measures to solve the problems] This invention is a pneumatic tyre where the sidewalls 
are connected, in a radial direction, with both ends of the cylindrical crown, with this 
crown having tread in contact with the road surface. There are three or fewer straight 
circumferential main grooves extending parallel to the tread. The tread is partitioned in a 

10 contact area by circumferential main grooves and both ends of the tread, and the contact 
area is divided in the circumferential direction by lug grooves. The lug grooves are 
positioned in the contact area without an inside end in the axial direction reaching a 
circumferential main groove which partitions the contact area, and at least one of the 
circumferential main grooves is formed by repeating a wide section and a narrow section 

15 in the circumferential direction. 
[0007] 

[Function] The tyre tread of this invention relates to lug grooves extending into the 
contact area which is divided by the circumferential main grooves and both ends of the 
tread. The lug grooves are positioned in the contact area without an inside end in the axial 

20 direction reaching a circumferential main groove which partitions the contact area. At 
least one side of the contact area bordering the groove has a ribbed form in the 
circumferential direction; the other side of the contact area bordering the circumferential 
main groove is separated into blocks formed by the lag grooves. As the supports for the 
aforementioned ribbed form prevent the deformation of the join at the position of the lug 

25 grooves, sound caused by the acute angled part of the block at time of contact is 
beneficially suppressed. 

[0008] Normally, air flowing into the groove is suddenly expelled outwards causing the 
problem of a blowing noise. With this invention, the circumferential main grooves are 
formed by repeating a wide section and a narrow section in the circumferential direction. 
30 Circumferential main grooves formed in this way can cause a damper effect, and in this 
way reduce noise. The tyre tread of this invention has three or fewer circumferential 
main grooves. The reduction in grooves is counterbalanced by a widening of the groove 
width, so that the necessary water drainage can be maintained. 
[0009] 

35 [Working example] A description based on the diagrams follows. Figure 1 is an 
expansion plane view showing a working example of the tyre tread of this invention. In 
Figure 1, there are three or fewer straight circumferential main grooves 2 extending 
parallel to the tread 1. The tread is partitioned in the contact area by circumferential main 
grooves 2 and both ends of the tread E, and the contact area 3 is divided in the 

40 circumferential direction by lug grooves 4. Regarding this working example, the central 
groove 2\ of the circumferential main grooves is positioned on the equator plane 0. The 
shoulder groove 2 2 divides the relatively wide central contact area 3i and the narrow 
shoulder contact area 3 2 at a point approximately 2/3 distance from the equator plane 0 
across the tread. Lug groves 4i in the central contact area 3i are at a steep angle in the 

45 axial direction. The angles in the direction of the equator plane 0 gradually increase and 
taper, and in this way partition the contact area 5. The shoulder contact area 3 2 has tread 



-3- 



♦ » 

JP 08-01 1508 A 

ends E at a small angle in an axial direction. Shoulder lag grooves 4 2 of almost the same 
width are slightly curved and partition the contact area 5. The explanatory diagrams omit 
to show that the tyre of this invention has sidewalls which are connected, in a radial 
direction, with both ends of the cylindrical crown, and this crown section has tread 1. 
5 The structure is strengthened by an unextendable belt layer between the carcass, for 
example a radial carcass extending from the sidewall on one side through the crown 
section to the sidewall on the other side, and the tread. 

[0010] The lug grooves 4 of this invention are positioned in the contact area 3 with the 
ends in an axial direction not reaching the circumferential main groove partitioning the 

10 contact area. Namely, the central lug grooves 4j extend from the shoulder 
circumferential main groove 2 2 and stop before reaching the central circumferential main 
groove 2|. In this working example, the central lug grooves 4j extend to the narrow 
circumferential supplementary groove 6 which is relatively close to the central 
circumferential main groove 2\ forming the independent block pattern contact area 5, and 

15 the rib 7 which is formed in a continuous circumferential direction between the central 
circumferential main groove 2\ and the supplementary groove 6. Concerning the 
shoulder contact area of one side, the extending shoulder lug grooves 4 2 from the end of 
the tread E stop before reaching the shoulder circumferential main groove 2 2 leaving the 
constricted part 8, and forming the comb tooth-shaped contact area 5. 

20 [0011] In this invention at least one of the circumferential main grooves 2 is formed by 
repeating a wide section and a narrow section in the circumferential direction. Figure 2 
uses a partial enlarged view to show the central circumferential main groove. The central 
circumferential main groove 2ihas peaks 9 protruding from its width at intervals, and 
troughs 10 between them. The wide sections 1 1 and the narrow sections 12 correspond to 

25 the peaks 9 and the troughs 10. In this working example, the left and right of the groove 
wall has a pitch variation of approximately l A in the circumferential direction. Sections 
with the left and right tips of the peaks are the widest, and a correspondingly wide section 
is formed between them (approximately l A pitch length). The average groove width W G 
is 4-8% of the tread width W T . The optimum corresponding distance d between the 

30 peaks and the troughs in relation to the reference line m is within the range of 5-30% of 
the average groove width W G . In this working example, the shoulder circumferential 
main groove 2 2 has wide sections 11 and narrow sections 12 corresponding to peaks 9 
and troughs 10. In Figure 1, number 13 represents dimples extending in the direction of 
the lug grooves, while number 14 represents sipes extending in the same direction. 

35 [0012] Figure 3 uses a partial enlarged view of the circumferential main groove of the 
second working example of this invention. The special feature of this working example 
is that the peaks 9 and the troughs 10 are at approximately the same position to the left 
and right in the circumferential direction. Consequently, the wide section 11 is 
positioned between the left and right peaks 9, while the narrow section 12 is positioned 

40 between the identically positioned left and right troughs 10. In the tread 1 shown in 
Figure 1 , the lug grooves 4 to the left and right of the equator plane 0 and also the contact 
area 5 are arranged in a point symmetric manner, but the left and right lug grooves can 
also be positioned in a plane symmetric manner relative to the equator plane. Namely, 
there is a herringbone design block pattern in the left and right central contact area 3i- A 

45 rotating direction of the tyre has been arranged so that the acute angled inner side of the 
axial direction of the contact area makes contact with the ground before the obtuse angled 
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section. When moving, support is received from the circumferential ribs close to the 
narrow circumferential supplementary grooves and the acute angled parts of the blocks 
are established to suppress the knocking noise on the road surface. 
[0013] 

5 [Results] To determine results for the tyre of this invention, 235/60R16 size radial tyres 
were used, and, alongside a comparative example, tests for sound and wet skid properties 
were conducted inside on a test vehicle and evaluated. Tyres used for the working 
example used the tread shown in Figure 1. Tyres for the comparative example 
fundamentally used the tread shown in Figure 1, but the whole of the circumferential 

10 main groove was straight, the circumferential supplementary groove 6 in the central 
contact area 3i was omitted, the central lug grooves 4\ were extended in the axial 
direction to the circumferential main groove 2 U and the shoulder lug grooves 4 2 in the 
shoulder contact area 3 2 were extended in the same way to the shoulder circumferential 
main groove 2 2 , so that the entirety of the contact area was formed by independent blocks. 

15 However, tread negativity ratio of 34% was the same for both the working example and 
the comparative example. 

[0014] The test tyres had 16 x 714J rims and an internal pressure of 1.85 kgf7cm 2 . The 
sound test took place in a soundproofed room with the tyres rotating on a smooth drum 
under a load of 570kgf. The microphones were fixed at a position 75 cm above the drum 
20 and 100 cm in an axial direction from the tyres. The test results are shown in Table 1 . 



[Table 1] 
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Mean 
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76.4 


81.0 


84.7 
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80.1 
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35 



40 



[0015] For the wet skid test, the tyres' internal pressure was adjusted to 1.95kgf7cm . 
Water with a depth of 10mm covered a specially constructed concrete paved road with a 
circular arc 100m in radius drawn on it. The vehicle was driven along this road at various 
speeds, and the speed at which the vehicle's transverse speed became 0 was determined. 
The determined results were 85km/h for the working example and 84km/h for the 
comparative example. 

[0016] The tread of this invention is partitioned in the contact area by straight 
circumferential main grooves and the contact area is divided in the circumferential 
direction by lug grooves. The lug grooves are positioned in the contact area without an 
inside end in the axial direction reaching the circumferential main groove which 
partitions the contact area, and at least one of the circumferential main grooves is formed 
by repeating a wide section and a narrow section in the circumferential direction. Tyres 
with tread formed in this manner have high results for noise reduction and no discemable 
inferiority regarding wet grip. 
[Brief explanation of diagrams] 

[Figure 1] Expansion plane view of tread of first working example. 
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[Figure 2] Partial enlarged view of circumferential main groove of Figure 1. 

[Figure 3] Partial enlarged view of circumferential main groove of second working 

example. 

[Explanation of numbers] 
5 1 Tread 

2 Circumferential main groove 

3 Contact area 

4 Lug groove 

1 1 Wide section 
10 12 Narrow section 

[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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